Histone modification enzymes: novel targets for cancer drugs.
In eukaryotes, genomic DNA is packaged with histone proteins into the cell nucleus as chromatin, condensing the DNA > 10,000-fold. Chromatin is highly dynamic and exerts profound control on gene expression. Localised chromatin decondensation facilitates access of nuclear machinery. Chromatin displays epigenetic inheritance, in that changes in its structure can pass to the next generation independently of the DNA sequence itself. It is now clear that the post-translational modification of histones, for example, acetylation, methylation and phosphorylation, plays a crucial role in the regulation of nuclear function through the 'histone code'. There has been significant progress in identifying and understanding the enzymes that control these complex processes, in particular histone acetyltransferases and histone deacetylases. The exciting discovery that compounds inhibiting histone deacetylase activity also have antitumour properties has focused attention on their use as anticancer drugs. As a consequence, there is ongoing evaluation of several histone deacetylase inhibitor compounds in Phase I and II clinical trials with promising early results. It is likely that many of the enzymes involved in the control of histone modification will provide therapeutic opportunities for the treatment of cancer, including histone methyltransferases and Aurora kinases.